Relationship between nuclear remodeling and development in nuclear transplant rabbit embryos.
The present study characterized the profile of nuclear remodeling in nuclear transplant rabbit embryos and investigated the relationship between chromatin behavior after transfer and embryo development. The developmental potential and pattern of remodeling of donor nuclei from cleavage-, morula-, and blastocyst- (inner cell mass ICM, and trophectoderm, TE) stage donors were evaluated. In addition, we determined whether a modification in the synchrony between blastomere fusion and oocyte activation altered the profile of nuclear remodeling and affected development of reconstituted embryos. Development to blastocysts was similar with 8- and 32-cell-stage donor nuclei (42% and 33%, respectively, p greater than 0.1). However, it was reduced with ICM transplants (17%, p less than 0.05), and development of TE transplants did not progress beyond the 8-cell stage. Upon blastomere fusion into nonactivated oocyte cytoplasm, nuclear remodeling was characterized by premature chromosome condensation (PCC), followed by pronuclear (PN) formation and swelling. PCC occurred synchronously within 1.2-1.5 h post-fusion with all stages of donor nuclei (p greater than 0.1). PN formation in 8- and 32-cell transplants occurred approximately 4 h after fusion, and was synchronous to that of female pronuclei in activated oocytes; however, it was delayed in ICM and TE transplants (p less than 0.01). With all stages of donor nuclei, final nuclear diameter was similar to, or larger than, that of female pronuclei. Fusion to activated oocyte cytoplasm, as opposed to nonactivated cytoplasm, prevented PCC and extensive nuclear swelling (16.0 +/- 0.7 vs. 30 +/- 0.7 microns, respectively, p less than 0.01). Nuclear diameter in early embryos was smaller (p less than 0.01), and development to blastocysts was reduced (p less than 0.05). The results indicate that remodeling of the donor nucleus is not essential for development to blastocysts; however, it is beneficial. Furthermore, complete reprogramming seems possible only after remodeling of the donor nucleus, i.e., PCC in nonactivated cytoplasm, followed by nuclear swelling upon activation of the oocyte.